Identification and characterization of N-acetylcysteine conjugates of valproic acid in humans and animals.
Reactive and hepatotoxic metabolites formed from the biotransformation of valproic acid (VPA) are normally detoxified by conjugating with GSH and followed by mercapturic acid metabolism to produce their respective N-acetylcysteine (NAC) conjugates. Hence, the levels of NAC conjugates of VPA in human urine are an indirect measure of exposure of the liver toward reactive metabolites of the anticonvulsant drug. We report here the synthesis, identification, and characterization of a second NAC conjugate of (E)-2-propyl-2, 4-pentadienoic acid in the urine samples (n = 39) of humans on VPA therapy, namely, (E)-5-(N-acetylcystein-S-yl)-2-ene VPA by gas chromatography/mass spectrometry and liquid chromatography with tandem mass spectrometry. In this study, we were able to separate the diastereomers of (E)-5-(N-acetylcystein-S-yl)-3-ene VPA by HPLC. The NAC conjugate of 4,5-epoxy VPA, namely, 5-NAC-4-OH-VPA gamma-lactone, previously identified in rats treated with 2-propyl-4-pentenoic acid (4-ene VPA), was not detected in any of the human urine samples studied. This suggests that in humans, the P-450 metabolism of 4-ene VPA to the reactive epoxide is not a significant pathway. The excretion of the NAC conjugate of (E)-2, 4-diene VPA glucuronide in the urine of seven patients on VPA was also examined and was not detected. The limit of detection of 5-NAC-3-keto VPA and its decarboxylated product, 1-NAC-3-heptanone, was estimated at 25 ng (signal to noise ratio > 3). Neither 5-NAC-3-keto VPA nor 1-NAC-3-heptanone was detected in the urine of patients on VPA therapy or 4-ene VPA-treated guinea pigs, but 1-NAC-3-heptanone was detected in the urine of 4-ene VPA-treated rats.